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C C R I S u p p o r t s 2 0 0 8 St a t e o f t h e R e e f R e p o r t
CCRI-sponsored research contributed to key information on the status
of Puerto Rico’s coral reefs and supplied new information on the
extent of key resources. Unfortunately, the news was not always
good. Dr. Edwin Hernandez’s continued monitoring of coral reefs
around the island emphasized the long-term impacts of the 2005
bleaching event that resulted from record temperatures of up to
33.1°C . During the event, an astonishing 82 coral and gorgonian species were
impacted by bleaching. Bleaching was followed by extensive outbreaks of yellow-band
disease and white plague type II that caused coral mass mortalities leading to a 2060% decline in live coral cover within approximately six months. In addition, there was
massive reproductive failure in Montastraea and Acropora species, indicating that
bleaching stress caused a significant physiological starvation that prevented corals
from spending energy on gamete production. Additionally, CCRI research provided new
information on the number and extent of reef fish spawning aggregations sites (see
CCRI News September 2007), yielding information obtained on 93 “potential” spawning
aggregation sites, with 71 of these supporting spawning by multiple species. On the
down side, the survey also recorded 27 “collapsed” aggregations. On a more positive
note, a study of ornamental fishes and invertebrates showed wild populations of key
species are in quite large relative to current harvesting levels, thus opening
opportunities for new management approaches. Mapping studies using acoustic and
hyper-spectral remote sensing techniques are generating new maps to quantify coral
Caribbean yellow band disease (above) and
reefs and associated resources.
white plague (below) caused major impacts
after the 2005 bleaching event. (P: E. Weil)

C R E S R O Vi n g T h e Wa y I n t o D e e p S e a H a b i t a t C o m p l e x i t i e s
Coral reef communities have been studied extensively from the surface to 30 m
deep (100 ft); however, there is little information on the status, distribution,
and ecology of deeper reefs. Yet these reefs may contain important linkages to
shallow reefs significant to overall reef survival in response to the continued
decline of shallow coral reefs. The NOAA-funded Deep Coral Reef Ecosystem
Studies (Deep CRES) project at CCRI has begun studying deep (50-100 m) coral
reefs along the insular slope off southwest Puerto Rico to better understand
these systems. A team of scientists using mixed gas re-breathers and trained
in technical diving procedures are quantifying the abundance and species
richness of corals, algae, sponges, fishes, and other benthic organisms.
Geological features are being described to understand their role in structuring
reef communities and to examine reef processes at geological time scales. To
Colony of Agaricia sp. , found at a record depth of 94 m date, dives have been conducted to 50 m (165 ft), but later will extend to 100
(305 ft) off SW Puerto Rico using the newly-acquired
m (330 ft) as training continues. Initial surveys at these deeper depths utilize a
ROV
Remotely Operated Vehicle (ROV) to obtain video of geological and biotic
features. Colonies of Agaricia and Montastraea dominate the coral community at depths of 80-90 m. A general pattern is
emerging where sites with steeper slope, greater heterogeneity, and low sediment production from shallow shelf-edge reefs
seem to be characterized by a higher cover of corals, algae, and sponges, whereas sites with a flatter slope tend to be
dominated by a thin sand veneer and lower cover of benthic biota. These differences appear to be highly correlated with slight
changes in the direction of the shelf relative to prevailing seas. Despite these new observations, it is clear that remote vehicles
are no substitute for the kind of detailed work that deep technical diving can provide, so even greater discoveries are
anticipated in the future. The ROV video images will be used to pre-select deeper sites for more intense diver-based sampling.

Mapping Habitats Using Hyperspectral Imagery

Overall hyperspectral study area (blue) and areas
for detailed reef studies (red).

UPRM recently conducted an airborne hyperspectral mission led by CCRI-scientist
Dr. James Goodman in which high-resolution imagery was acquired over extensive
areas of nearshore reefs and coastal ecosystems in southwest Puerto Rico.
Hyperspectral imagery provides numerous narrow contiguous samples of the
reflected electromagnetic spectrum, which enhances the ability for resolving and
mapping the complexities present in the natural environment. Imagery was
collected over an area of 1,740 km2, including both coastal land areas and a
diversity of shallow marine habitats, with a spatial resolution of 4 m. Three smaller
areas depicting coral reefs under different environmental conditions and covering
110 km2 were sampled in greater detail at a variety of spatial resolutions. The
hyperspectral imagery will be used to develop high-resolution habitat maps that
will quantify shallow coral reef and seagrass resources. Other scientific questions
will also be addressed, including issues on coral reef bleaching, mangrove and
coastal contamination, habitat distribution, and reef biodiversity.

New Hydro-acoustic Method for Locating Vulnerable Fish
Spawning Aggregations
Sound recordings of the red hind (Epinephelus guttatus) during spawning
aggregations can be used as an alternate remote sensing tool. Dr. Mann (Univ.
South Florida) and collaborators have identified at least two different sounds at red
hind aggregations that are related to courtship and territorial defense behaviors.
Acoustic recorders deployed for ten months at two multi-species grouper
aggregation sites on the west coast of Puerto Rico and Mona Island revealed
diurnal and monthly patterns in sound production. Daily sound levels peaked during
sunset and monthly levels peaked following the full moons of January and February,
when spawning generally is known to occur. Two video camera deployments were
also successful in recording sounds produced by the yellowfin grouper
(Mycteroperca venenosa), which have never been reported. These acoustic
techniques can be used to locate an monitor spawning aggregations sites in a cost- Hydro-acoustic technologies can identify and
effective manner that is not limited by depth, time of day, location or sea conditions, monitor red hind spawning aggregations.
(Photo: M. Nemeth)
thereby facilitating research, conservation and management.

Low Reef Connectivity May Affect Recovery of
Threatened Acropora Species
Using mitochondrial-DNA sequences, CCRI-scientists Nikolaos Schizas and Joselyd Garcia Reyes estimated levels of genetic
variability and connectivity in adjacent and geographically distant reefs for Acropora palmata and A. cervicornis around Puerto
Rico. A total of 220 A. palmata and 124 A. cervicornis colonies within 26 reefs
from six localities in PR and three reefs from Lee Stocking Island, Bahamas Caribbean Coral Reef Institute
suggested that substantial population structure exists around PR. Significant
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restrictions in gene flow can also be observed at fine spatial scales between
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closely spaced reefs. Larval dispersal is limited over long distances, restricting
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larval replenishment of reef systems. However, even at smaller geographic scales,
larval dispersal may be greatly influenced by local oceanographic conditions and
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the distribution and morphology of reefs, which can result in genetic
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discontinuation. Dr. Schizas suggests that geographically separated populations
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that are connected genetically should be included in a marine park network
instead of populations with restricted gene flow that rely exclusively on self- CCRI is a Cooperative Agreement between the
replenishment. Limited connectivity suggests that recovery of reefs in University of Puerto Rico – Mayagüez and the NOAA’s
Center for Sponsored Coastal Ocean Research. CCRI
southwestern PR reefs may rely on the survival and sexual reproduction of local is considered a core component of NOAA's Coral Reef
populations rather than replenishment from distant reefs, thus requiring local Conservation Program.
management actions to preserve the health of reefs, even at small scales.

